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(57) ABSTRACT

A non-return valve for an oil return in the crankcase ventila-
tion system of a combustion engine includes a valve housing,
avalve body which is mounted in the valve housing so as to be
displaceable as a whole between an open position and a
closed position, wherein the valve body in the non-operating
state of the combustion engine is maintained in the open
position without preload and the valve body is configured to
automatically move to the closed position in case of an over-
pressure at the crankcase side with respect to the oil separator
chamber. The non-return valve is provided and configured to
be inserted into a mounting of a cylinder head cover of the
combustion engine.

20 Claims, 6 Drawing Sheets
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1
NON-RETURN VALVE FOR AN OIL RETURN
IN THE CRANKCASE VENTILATION
SYSTEM OF A COMBUSTION ENGINE

RELATED APPLICATION

The application claims priority under 35 U.S.C. §119(e) of
German Patent Application No. DE 10 2013 212 104.0, filed
on Jun. 25, 2013, which is hereby incorporated by reference
in its entirety.

BACKGROUND OF INVENTION

The invention relates to a non-return valve for an oil return
in the crankcase ventilation system of a combustion engine,
including a valve housing and a valve body which is mounted
in the valve housing so as to be displaceable between an open
position and a closed position, the valve body in the non-
operating state of the combustion engine being maintained in
the open position without preload and being configured to
automatically move to the closed position in case of an over-
pressure at the crankcase side with respect to the oil separator
chamber.

To reliably prevent the ingress of oil from the crankcase
through the oil return into the cleanroom of the oil separator,
and thus into the intake section, conventionally for example a
siphon is arranged in the oil return, see DE 198 13 702 C1; DE
202004 004 803 U1, FIG. 7; DE 10 2004 006 082 Al. As at
any time there is some oil in the siphon, the oil return runs the
risk to freeze and consequently to become inoperative. The
same applies to the embodiment according to FIG. 13 of DE
202004 004 803 U1, in which a sintered body is arranged in
the oil return.

In addition, non-return valves are commonly known for the
oil return of an oil separator in the crankcase ventilation
system of a combustion engine.

Common types of non-return valves for example comprise
an umbrella-shaped or plate-shaped elastomer body which in
the neutral position of the engine is in the closed position, and
which in case of a low pressure in the crankcase and/or at a
predetermined level in an oil reservoir opens automatically,
see U.S. Pat. No. 4,602,595, WO 98 32955 Al; DE 10 2004
002 310 Al; DE 20 2004 004 803 Ul, FIG. 14; WO 2004
090292 A2. This non-generic design runs the risk to freeze in
the non-operating state of the engine, as the oil cannot dis-
charge.

The like applies to conventional flexible-tongue valves
which in the neutral position of the engine are in the closed
position, and which in case of a low pressure in the crankcase
and/or at a predetermined level in an oil reservoir open auto-
matically, see DE 10 2004 061 938 B3; EP 1 614 871 A2; DE
102006 038 700 A1, FIG. 4; DE 102008 030 134 A1; DE 10
2007 058 059 Al; DE 10 2007 008 672 A1; DE 10 2008 019
293 Al

The spring diaphragm according to DE 296 05 425 U1 in
the unloaded state owing to its own weight in factis inan open
position. However, the spring diaphragm in the open position
hangs down loose so that the open position is not well-de-
fined. For example, the flexible tongue cannot be prevented
from sagging due to aging or high stress, being a potential risk
to the operational capability of the non-return valve.

DE 20 2007 011 585 U1 discloses an oil return valve
comprising a floating body located in a housing, which being
subject to buoyant lift uncovers a discharge opening in the
housing when a defined oil level is exceeded, and which being
subject to gravity covers said opening when the oil level falls
below a defined oil level.
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EP 1090210 B1 discloses a cyclone separator comprising
a valve ball arranged in the oil return, which being subject to
gravity in the non-operating state of the engine closes the oil
return.

All of the above-mentioned non-return valves have in com-
mon that in the non-operating state of the engine they do not
provide the maximum opening diameter, being detrimental to
the freezing behavior.

Another likewise non-generic design provides a controlled
non-return valve which is opened in a pilot-operated manner
by use of external power, for example compressed air or
magnetic force, see DE 195 15 482 Al; DE 202 17 601 Ul;
DE 203 02 911 Ul; DE 10 2004 018 567 B3. However, the
realization of such pilot-operated valves is very complex. The
same applies to flexible-tongue valves controlled by a pump
according to DE 202004 004 802 U1 and DE 102008 019 293
Al.

A generic oil return non-return valve is known from DE
196 28 812 B4. The non-return valve includes a housing and
avalve body which is mounted within the housing so as to be
movable as a whole, the valve body in the non-operating state
of the engine uncovering a maximum opening diameter, and
during operation in case of an overpressure in the crankcase
being lifted relative to the oil separator covering a through
opening. This valve is inserted into a mounting of the crank-
case, and there are provided circumferential sealing lips
around the outer circumference of the valve housing having
an outer diameter that is slightly larger than the diameter of
the mounting so that the housing can be fittingly inserted into
the mounting with frictional contact performing a sealing
function and being adjustable. However, depending on the
mounting position it is difficult to find a place for the non-
return valve in the crankcase. Furthermore, the non-return
valve for the engine manufacturer is an additional component
to be mounted. Removing the non-return valve from the
crankcase in the event of malfunction or failure, after all,
involves great effort.

BRIEF SUMMARY

Itis the object of the invention to provide a non-return valve
that does not impose any special requirements on the engine
manufacturer and, if necessary, can be removed with rela-
tively small effort.

The invention solves this object with the features of the
independent claims. According to the invention, the non-
return valve is provided and configured to be inserted into a
cylinder head cover of the combustion engine so that no
requirements need to be imposed on the engine manufacturer,
as the non-return valve is mounted already when the cylinder
head cover is produced and is delivered together with the
cylinder head cover. In the event of malfunction or failure, the
non-return valve can be removed from the cylinder head cover
with essentially less effort or can be replaced together with
the entire cylinder head cover.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a cross-sectional view through a cylinder
head cover.

FIG. 2 shows a cross-sectional view through a non-return
valve inserted into a cylinder head cover.

FIG. 3 shows a top view of the non-return valve from FIG.
2.

FIG. 4 shows a perspective top view of a non-return valve
inserted into a cylinder head cover.

FIG. 5 shows a perspective view of a non-return valve;
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FIG. 6 shows a perspective view of another embodiment of
a non-return valve; and

FIG. 7 shows a perspective view of a cylinder head cover
with an inserted non-return valve according to FIG. 6.

DETAILED DISCLOSURE

According to the invention, in the non-operating state of
the combustion engine the valve body in particular being
subject to gravity is maintained in the open position without
preload. As a result of omitting a compressive spring for the
valve body, the same can be moved quickly from the open
position to the closed position. Even if there are only minor
differences in pressure, the valve body is moved to the closed
position and prevents the ingress of oil-loaded gas from the
crankcase into the cleanroom of the oil separator.

The open position and closed position of the valve is real-
ized solely by displacing the valve body as a whole. “As a
whole” means that all parts fixedly connected to the valve
body are displaced altogether. In particular, the flow diameter
can be opened and closed without a deformation of the valve
body, as is the case for example with conventional umbrella
valves. Thus, a deformation-induced deterioration is avoided.

In an advantageous embodiment, the valve housing com-
prises threaded means, in particular a thread, for being
screwed into the mounting of the cylinder head cover. Other
attachments are possible. Alternatively, it may be possible to
fittingly insert the valve housing into the cylinder head cover
enabling a particularly quick mounting.

Preferably, a latch means acting between the valve body
and the valve housing is provided to prevent the valve from
unintentionally getting detached during operation. Alterna-
tively, a securing means may be provided on a component of
the cylinder head cover, which, when the component is
mounted, is located relative to the valve housing such that
upon a detaching movement of the valve housing the same
abuts against the securing means. In particular when the valve
housing can be fittingly inserted into the mounting, alterna-
tively a clamping connection can be provided between the
valve housing and the mounting.

The valve body preferably is ball-shaped or spherical.
Compared to a valve body that at least in sections has a
cylindrical shape, the installation height of the valve thus can
be reduced, if necessary. Ball-shaped is to be taken generally
and includes for example also ellipsoid-shaped or ovoid-
shaped.

In the following, the invention will be described in detail on
the basis of preferred embodiments with reference to the
accompanying figures.

The cylinder head cover 10 shown in FIG. 1 in cross-
sectional view comprises a housing 11 which for example is
made of thermoplastic and can be connected to the cylinder
head of a combustion engine via sealing elements 12. An only
schematically shown oil separator 13, into which blow-by
gases are fed from the crankcase of the combustion engine via
a gas inlet, is located in an oil separator chamber 22 of the
cylinder head cover 10. The cleaned gas via a gas outlet comes
from the oil separator 13 into a cleanroom 21 in the cylinder
head cover 10, and from there for example is fed into the
intake section of the combustion engine. The separated oil can
be accumulated in an accumulation chamber 14 and via an oil
return 17 is fed back into the oil pan of the crankcase. The oil
return 17 includes an oil discharge opening 15 in a housing
part 18. In this embodiment, the oil separator chamber 22
during operation is closed by a lid 19. The 1id 19 for example
can be made of thermoplastic and can be welded to the hous-
ing 11. Other attachments, for example by use of screws, are
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possible. Oil separator chamber 22, oil accumulation cham-
ber 14 and cleanroom 21, as shown in FIG. 1, can be formed
by a single closed functional chamber in the cylinder head
cover 10, which in this embodiment is enclosed by the hous-
ing 11, housing parts 18, 23 and the lid 19.

A non-return valve 20, which is illustrated in more detail in
FIGS. 2 et seqq., is arranged in the oil return 17. The non-
return valve 20 preferably is located in the oil discharge
opening 15 which thus forms a mounting for the non-return
valve 20. It includes a valve housing 27 with a shaft 24, a head
25 located at one end of the shaft 24, and an end portion 26
located at the other end of the shaft 24. A screw thread 38 is
provided on the outer surface of the shaft 24 (see FIG. 5),
which interacts with a corresponding screw thread on the
inner surface of the oil discharge opening 15.

The non-return valve 20 comprises an axial through bore
36 extending through the entire valve housing 27, i.e. from the
valve head 25 through the shaft 24 up to the end portion 26.
The non-return valve 20 further comprises a valve body 37
which can be displaced between an open position and a closed
position, as will be described in more detail in the following.
In the open position, the valve body 37 allows the discharge of
oil from the oil separator chamber 22 or the oil accumulation
chamber 14 through the non-return valve or the through bore
36 to the crankcase side 16 to finally arrive in the oil pan of the
crankcase. In case of an overpressure at the crankcase side 16
of the non-return valve 20 relative to the separator chamber
22, the valve body 37 is moved to the closed position to
prevent an unintentional transport of oil from the crankcase
into the cleanroom 21 through the oil discharge opening 15
against the oil discharge direction.

For being mounted the non-return valve 20 is screwed into
the oil discharge opening or mounting 15 from above, i.e.
from the side of the oil separator 13, until the head 25 abuts
against the housing part 18 forming the mounting 15. For this
purpose, a tool-receiving socket 34 for receiving a tool, for
example a hex key, can be provided in the valve head 25.

The sealing between the valve housing 27 and the housing
part 18 forming the mounting 15 here is effected by use of a
sealing ring 28 which for example is located on the valve head
25, whereas it is also possible to locate the same in the area of
the shaft 24. The sealing between the valve housing 27 and the
housing part 18 can alternatively also be realized by a gap-
free seat of the valve housing 27 or the valve head 25 on the
housing part 18. In this case, a separate sealing element can be
omitted.

A latch means 29 is provided on the valve head 25, prefer-
ably on its circumferential surface. The latch means 29 here
includes two latch fingers 30 which are mounted in an elas-
tically resilient manner on the valve head 25 via a web 31.
When the valve housing 27 is screwed into the mounting 15,
the latch fingers 30 get in contact with a circumferential wall
of'the mounting 15 and are pressed towards the valve head 25
into corresponding recesses 32 between the latch fingers 30
and the valve head 25. On the circumferential wall of the
mounting 15, a notched structure 33 with notch recesses 35
(see FIG. 4) distributed over the circumference is preferably
provided. When the valve housing 27 is inserted into the
mounting 15 completely, the latch fingers 30 engage into
corresponding notch recesses 35, see F1G. 4, whereas rattling
forces occurring during operation do not suffice to disengage
the latch fingers 30 from the notch recesses 35 against the
resilient force. The non-return valve 10 thus is reliably
mounted in the mounting 15 by the latch means 29, 33, 35.

By applying a detaching force in the detaching direction,
for example by use of a tool inserted into the tool-receiving
socket 34, the valve housing 27 can be unscrewed from the
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mounting 15, whereby the latching force between the latch
means 29, 33, 35 is overcome. The valve housing 27 thus
advantageously is detachably latched or mounted in the
mounting 15. Embodiments in which the valve housing 27 is
non-detachably latched or mounted in the mounting 15, for
example by use of a snap-in latch means acting in the circum-
ferential direction, are also possible.

At its end portion 26, the valve housing comprises a plu-
rality of axial bars 39 spaced from one another between which
the valve body is mounted so as to be axially displaceable.
Thebars 39 thus form an axial guidance for the valve body 37.
In the mounted state of the valve 20, the end portion 26 of the
valve 20 and the bars 39 advantageously may protrude com-
pletely beyond the housing part 18 and then extend freely into
the crankcase side chamber 16, as can be best identified in
FIG. 2. However, this is not mandatory at all. In other embodi-
ments, the end portion 26 does not protrude as described
above to advantageously be protected against external
manipulations, for example during the assembly, or against
splash oil.

Attheir free ends, the bars 39 comprise inward-bent exten-
sions 40 forming a seat 41 for the valve body 37 in the
non-operating state of the engine. In the non-operating state
of'the engine, the valve body 37 being subject to gravity rests
on the extensions 40 or the valve seat 41 and uncovers a
maximum flow diameter for the discharging oil through the
openings 42 between the bars 39. Thus, it is secured that the
oil accumulated in the oil separator chamber 22 or the oil
accumulation chamber 14 essentially can discharge com-
pletely in the non-operating state of the engine, whereby the
risk of the valve 20 to freeze can be reduced significantly.

If the pressure at the crankcase side 16 of the valve 20
exceeds the pressure in the oil separator chamber 22 to such
an extent that the compressive force acting on the valve body
37 exceeds its weight force, the valve body 37 is lifted by the
compressive force and is displaced axially, until the valve
body 37 rests against an upper ring-shaped valve seat 43 (see
FIG. 2), which advantageously is formed in the shaft 24. The
valve seat 43 for example can be formed by an upward-
tapering cone-shaped inner surface of the shaft 24. The
through opening enclosed by the upper valve seat 43 is part of
the through bore 36.

In the closed position, in which the valve body 37 rests
against the upper valve seat 43, the through bore 36 is covered
by the valve body 37 and the ingress of oil-loaded gas from
the crankcase into the oil separator chamber 22 or the clean-
room 21 is prevented.

The valve 20 features exactly two positions of the valve
body 37 which in particular are defined by abutments, i.e. the
open position with maximum oil flow diameter and the closed
position. At any constant relative pressure between the crank-
case side 16 and the oil separator chamber 22, the valve body
37 can take the open position or the closed position only, but
no other position. If there is no difference in pressure, the
valve body 37 is in the open position.

According to the above, the oil discharge valve 20 is oper-
ated by gravity and difference in pressure between the crank-
case side 16 and the oil separator chamber 22 only, i.e. with-
out external power. The valve 20 thus advantageously is
uncontrolled, non-magnetic and non-electric. The valve also
is not a float valve, as the fluid level in the oil accumulation
chamber 14 does not have any effect on the valve body 37.

Other connections than the connection between the valve
housing 27 and the mounting 15 are possible. For example in
the embodiment according to F1G. 6, the valve housing 27 can
be fittingly inserted into the mounting 15 of the housing 11.
The shaft 24 here does not comprise a screw thread 38, how-
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ever advantageously one or more clamping elements 44, here
two axially spaced clamping rings which may be integrally-
formed to the outer circumference of the shaft and may have
a slight oversize with respect to the mounting 15. The clamp-
ing element 44 advantageously may comprise an elastomer
coating or may be made of an elastomer with which flexibility
during insertion as well as a sealing effect can be realized.

To prevent the valve 20 from moving out of the mounting
15 for example being subject to vibrations, an axially acting
latch means, for example a snap-in latch means, can be pro-
vided between the valve housing 27 and the mounting 15.
Alternatively, a component 45 of the cylinder head cover 10
can comprise a securing means 47 which during operation is
located above the valve head 25 at a small distance (see FIG.
7) so that the valve housing 27 in the event of moving out of
the mounting 15 abuts against the securing means 47. The
component 45 is mounted after the insertion of the valve 20
into the mounting 15. In the embodiment according to FIG. 1,
apin, a shoulder or a similar securing means can be provided
for example on the rear side of the lid 19, which after the
mounting of the 1id 19 is located at a small distance from the
upper surface of the valve head 25. The component 45 bearing
the securing means 47 is not limited to the housing lid 19 or
other housing parts. [t may for example also be a part of the oil
separator 13 or an oil carrying device 45 (see FIG. 7).
Embodiments

Embodiment 1. A non-return valve for an oil return in the
crankcase ventilation system of a combustion engine, includ-
ing:

a valve housing;

avalve body which is mounted in the valve housing so as to
be displaceable as a whole between an open position and a
closed position;

the valve body in the non-operating state of the combustion
engine is maintained in the open position without preload;

the valve body is configured to automatically move to the
closed position in case of an overpressure at the crankcase
side with respect to the oil separator chamber;

wherein the non-return valve is provided and configured to
be inserted into a mounting of a cylinder head cover of the
combustion engine.

Embodiment 2. The non-return valve according to
Embodiment 1, wherein the valve housing comprises
threaded means for being screwed into the mounting of the
cylinder head cover.

Embodiment 3.The non-return valve according to Embodi-
ment 1, wherein the non-return valve includes a latch means
acting between the valve body and the valve housing.

Embodiment 4. The non-return valve according to
Embodiment 1, wherein the valve housing can be fittingly
inserted into the mounting of the cylinder head cover.

Embodiment 5. The non-return valve according to
Embodiment 1, wherein the valve housing is configured to
establish a clamping connection with the mounting of the
cylinder head cover.

Embodiment 6. The non-return valve according to
Embodiment 1, wherein the valve housing comprises latch
means for latching the valve housing in the mounting of the
cylinder head cover.

Embodiment 7. The non-return valve according to
Embodiment 6, wherein the latch means includes at least one
latch finger mounted in an elastically resilient manner on the
valve head, which finger is pressed into a recess between the
latch finger and the valve head when the valve housing is
inserted into the mounting.
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Embodiment 8. The non-return valve according to
Embodiment 1, wherein the valve body is ball-shaped or
spherical.

Embodiment 9. The non-return valve according to
Embodiment 1, wherein the valve housing at its end portion
comprises a plurality of axial bars spaced from one another,
between which the valve body is mounted so as to be axially
displaceable.

Embodiment 10. The non-return valve according to
Embodiment 9, wherein the bars form a seat for the valve
body in the non-operating state of the engine.

Embodiment 11. A cylinder head cover for a combustion
engine, including an oil separator and an oil return for return-
ing separated oil into an oil pan, wherein a non-return valve is
located in the oil return, the non-return valve including:

a valve housing;

avalve body which is mounted in the valve housing so as to
be displaceable as a whole between an open position and a
closed position;

the valve body in the non-operating state of the combustion
engine is maintained in the open position without preload;

the valve body is configured to automatically move to the
closed position in case of an overpressure at the crankcase
side with respect to the oil separator chamber;

wherein the non-return valve is provided and configured to
be inserted into a mounting of a cylinder head cover of the
combustion engine.

Embodiment 12. The cylinder head cover according to
Embodiment 11, wherein the cylinder head cover comprises
a housing opening which can be closed by a lid, through
which opening the non-return valve can be inserted into a
mounting provided in the cylinder head cover.

Embodiment 13. The cylinder head cover according to
Embodiment 11 or 12, wherein a securing means is provided
on a component of the cylinder head cover, which, when the
component is mounted, is located relative to the valve hous-
ing such that upon a detaching movement of the valve housing
the same abuts against the securing means.

Embodiment 14. The cylinder head cover according to
Embodiment 11 or 12, wherein a notched structure with notch
recesses distributed over the circumference is provided on an
inner surface of the mounting.

All patents, patent applications, provisional applications,
and publications referred to or cited herein are incorporated
by reference in their entirety, including all figures and tables,
to the extent they are not inconsistent with the explicit teach-
ings of this specification.

It should be understood that the examples and embodi-
ments described herein are for illustrative purposes only and
that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included
within the spirit and purview of this application.

The invention claimed is:

1. A non-return valve, comprising:

a valve housing,

wherein the valve housing has a throughbore having a first
end opening and a second end opening; and

a valve body,

wherein the valve body is movably mounted in the valve
housing such that the valve body transitions between an
open position and a closed position,

wherein in the open position, fluids are able to pass from
the first end opening to the second end opening and
fluids are able to pass from the second end opening to the
first end opening,
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wherein in the closed position, fluids are not able to pass
from the first end opening to the second end opening and
fluids are not able to pass from the second end opening to
the first end opening,

wherein the valve housing and the valve body are config-
ured such that when the valve housing is positioned such
that the first end opening is above the second end open-
ing with respect to gravity:

(1) the valve body automatically transitions to, or
remains in, the closed position when a second pres-
sure at the second end opening is greater than a first
pressure at the first end opening by at least a threshold
pressure difference; and

(ii) the valve body automatically transitions to, or
remains in, the open position when the second pres-
sure is not greater than the first pressure by at least the
threshold pressure difference,

wherein the non-return valve is configured to be inserted
into a mounting of a cylinder head cover of a combustion
engine,

wherein the valve housing comprises a threaded section,

wherein the valve housing is configured to be screwed into
the mounting of the cylinder head cover such that the

threaded section threadably interconnects with a

complementary threaded section of the mounting,

wherein the valve housing comprises a latch,

wherein when the valve housing is screwed into the mount-
ing the latch interconnects with the mounting to secure
the valve housing in the mounting of the cylinder head
cover,

wherein the valve housing comprises a valve head,

wherein the latch includes at least one latch finger mounted
in an elastically resilient manner on the valve head, and

wherein when the valve housing is screwed into the mount-
ing the at least one latch finger is pressed into one or
more recesses between the at least one latch finger and
the valve head.

2. The non-return valve according to claim 1,

wherein the valve body is spherical.

3. The non-return valve according to claim 1,

wherein the valve housing comprises a plurality of axial
bars proximate the second end opening, and

wherein the plurality of axial bars are spaced from one
another, wherein when the valve body is in the open
position at least a portion of the valve body is positioned
between the plurality of axial bars.

4. The non-return valve according to claim 3,

wherein the plurality of axial bars form a seat for the valve
body when the valve body is in the open position.

5. A cylinder head cover for a combustion engine, compris-

ing:

an oil separator;

an oil return,

wherein the oil return returns separated oil to an oil pan;

a mounting; and

a non-return valve,

wherein the non-return valve comprises:

a valve housing,

wherein the valve housing has a throughbore having a
first end opening and a second end opening; and

a valve body,

wherein the valve body is movably mounted in the valve
housing such that the valve body transitions between
an open position and a closed position,
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wherein in the open position, fluids are able to pass from
the first end opening to the second end opening and
fluids are able to pass from the second end opening to
the first end opening,

wherein in the closed position, fluids are not able to pass
from the first end opening to the second end opening
and fluids are not able to pass from the second end
opening to the first end opening;

wherein the valve housing and the valve body are con-
figured such that when the valve housing is positioned
such that the first end opening is above the second end
opening with respect to gravity:

(1) the valve body automatically transitions to, or
remains in, the closed position when a second pres-
sure at the second end opening is greater than a first
pressure at the first end opening by at least a thresh-
old pressure difference; and

(i1) the valve body automatically transitions to, or
remains in, the open position when the second pres-
sure is not greater than the first pressure by at least
the threshold pressure difference,

wherein the non-return valve is configured to be inserted
into a mounting of a cylinder head cover of a combus-
tion engine,

wherein the valve housing comprises a threaded section,

wherein the valve housing is configured to be screwed
into the mounting of the cylinder head cover such that

the threaded section threadably interconnects with a

complementary threaded section of the mounting,

wherein the valve housing comprises a latch,
wherein when the valve housing is screwed into the
mounting the latch interconnects with the mounting to
secure the valve housing in the mounting of the cyl-
inder head cover,
wherein the valve housing comprises a valve head,
wherein the latch includes at least one latch finger
mounted in an elastically resilient manner on the
valve head,
wherein when the valve housing is screwed into the
mounting the at least one latch finger is pressed into
one or more recesses between the at least one latch
finger and the valve head,
wherein the non-return valve is configured to be inserted
into the mounting such that when the non-return valve is
inserted into the mounting separated oil enters the first
end opening, and
wherein when the valve body is in the open position the
separated oil that enters the first end opening passes
from the first end opening to the second end opening and
returns to the oil pan.
6. The cylinder head cover according to claim 5, further
comprising:
a housing,
wherein the housing comprises an opening, and
wherein the non-return valve is configured to be inserted
through the opening and inserted into the mounting.
7. The cylinder head cover according to claim 6, further
comprising:
alid,
wherein the lid is configured to close the opening or open
the opening.
8. The cylinder head cover according to claim 6, further
comprising:
a securing surface,
wherein when the non-return valve is inserted into the
mounting the securing surface is located relative to the
valve housing such that upon a movement of the valve
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housing tending to separate the valve housing from the
mounting, the valve housing abuts against the securing
surface and prevents the valve housing from separating
from the mounting.
9. The cylinder head cover according to claim 5, further
comprising:
a securing surface,
wherein when the non-return valve is inserted into the
mounting the securing surface is located relative to the
valve housing such that upon a movement of the valve
housing tending to separate the valve housing from the
mounting, the valve housing abuts against the securing
surface and prevents the valve housing from separating
from the mounting.
10. The cylinder head cover according to claim 5,
wherein the mounting comprises a notched structure hav-
ing notch recesses into an inner surface of the mounting
and distributed over a circumference of the mounting.
11. The cylinder head cover according to claim 5,
wherein the second end opening opens to a crankcase of the
combustion engine, and
wherein the non-return valve prevents oil from returning to
the oil separator.
12. The cylinder head cover according to claim 5,
wherein the valve body is spherical.
13. The cylinder head cover according to claim 5,
wherein the valve housing comprises a plurality of axial
bars proximate the second end opening, and
wherein the plurality of axial bars are spaced from one
another, wherein when the valve body is in the open
position at least a portion of the valve body is positioned
between the plurality of axial bars.
14. The cylinder head cover according to claim 13,
wherein the plurality of axial bars form a seat for the valve
body when the valve body is in the open position.
15. A method of returning separated oil in the crankcase
ventilation system of a combustion engine, comprising:
positioning a non-return valve such that the non-return
valve receives separated oil from an oil separator of a
combustion engine,
wherein the non-return valve comprises:
a valve housing,
wherein the valve housing has a throughbore having a
first end opening and a second end opening; and
a valve body,
wherein the valve body is movably mounted in the valve
housing such that the valve body transitions between
an open position and a closed position,
wherein in the open position, fluids are able to pass from
the first end opening to the second end opening and
fluids are able to pass from the second end opening to
the first end opening,
wherein in the closed position, fluids are not able to pass
from the first end opening to the second end opening
and fluids are not able to pass from the second end
opening to the first end opening;
wherein the valve housing and the valve body are con-
figured such that when the valve housing is positioned
such that the first opening is above the second end
opening with respect to gravity:

(1) the valve body automatically transitions to, or
remains in, the closed position when a second pres-
sure at the second end opening is greater than a first
pressure at the first end opening by at least a thresh-
old pressure difference; and

(i1) the valve body automatically transitions to, or
remains in, the open position when the second pres-
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sure is not greater than the first pressure by at least
the threshold pressure difference,
wherein the non-return valve is configured to be inserted
into a mounting of a cylinder head cover of the com-
bustion engine,
wherein the valve housing comprises a threaded section,
wherein the valve housing is configured to be screwed
into the mounting of the cylinder head cover such that
the threaded section threadably interconnects with a
complementary threaded section of the mounting,
wherein the valve housing comprises a latch,
wherein when the valve housing is screwed into the
mounting the latch interconnects with the mounting to
secure the valve housing, in the mounting of the cyl-
inder head cover,
wherein the valve housing comprises a valve head,
wherein the latch includes at least one latch finger
mounted in an elastically resilient manner on the
valve head, and
wherein when the valve housing is screwed into the
mounting the at least one latch finger is pressed into
one or more recesses between the at least one latch
finger and the valve head; and
operating the combustion engine such that the first end
opening is higher than the second end opening with
respect to gravity.
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16. The method according to claim 15,

wherein positioning the non-return valve comprises insert-
ing the non-return valve into the mounting of the cylin-
der head of the combustion engine such that oil from the
oil separator enters the first end opening, and

wherein when the valve body is in the open position the
separated oil that enters the first end opening passes
from the first end opening to the second end opening and
returns to the oil pan.

17. The method according to claim 15,

wherein the second end opening opens to a crankcase of the
combustion engine, and

wherein the non-return valve prevents oil from returning to
the oil separator.

18. The method according to claim 15,

wherein the valve body is spherical.

19. The method according to claim 15,

wherein the valve housing comprises a plurality of axial
bars proximate the second end opening, and

wherein the plurality of axial bars are spaced from one
another, wherein when the valve body is in the open
position at least a portion of the valve body is positioned
between the plurality of axial bars.

20. The method according to claim 19,

wherein the plurality of axial bars form a seat for the valve
body when the valve body is in the open position.
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